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(57)Abstract: 

PURPOSE: To inspect the size and number of a film defect by 
providing a focusing means, a defelection means, a deceleration means 
decelerating an insulating film up to a value which does not transmit 
the insulating film equivalently, an information signal display means 
corresponding to the defect, etc. when the insulating film of a minute 
pattern formed on a metal or a semiconductor substrate is inspected 
by using lectron beams. 

CONSTITUTION: An electric field-radiation cathode 1 1 is mounted 
into an electrooptic system mirror body 16 with an evacuating means 
17, and electron beams from the cathode 11 are passed in a beam 
focusing means 13 through a diaphragm hole 12a formed to an anode 
12, and irradiated onto an insulating film 2 of minute patterns on a 
sample 32 placed on a sample base 43. An auxiliary electrode 9 
consisting of a metallic mesh is fitted on the sample 32 at that time, 
and fixed voltage is applied to the auxiliary electrode to decelerate the 
speed of beams up to a predetermined value. A pointed needle 11a 
consisting of a single crystal W wire and a filament lib are fitted to 
the cathode 11, field radiation at low voltage is enabled, and secondary 
electrons are detected by a detector 22 and a defect is displayed to a 
pattern generator 31. 
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(57) Abstract: 



PURPOSE: To inspect the size and 
number of a film defect by providing 
a focusing means, a defelection 
means, a deceleration means 
decelerating an insulating film up to a 
value which does not transmit the 
insulating film equivalently, an 
information signal display means 
corresponding to the defect, etc. when 
the insulating film of a minute pattern 
formed on a metal or a semiconductor 
substrate is inspected by using 
electron beams. 



CONSTITUTION: An electric field- 
radiation cathode 1 1 is mounted into 
an electrooptic system mirror body 16 
with an evacuating means 1 7, and 
electron beams from the cathode 1 1 
are passed in a beam focusing means 
13 through a diaphragm hole 12a 
formed to an anode 12, and irradiated 
onto an insulating film 2 of minute 
patterns on a sample 32 placed on a 
sample base 43. An auxiliary 
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electrode 9 consisting of a metallic^^ 
mesh is fitted on the sample 32 at that 
time, and fixed voltage is applied to 
. the auxiliary electrode to decelerate 
the speed of beams up to a ]g 



predetermined value. A pointed 
needle 1 la consisting of a single 
crystal W wire and a filament 1 lb are 
fitted to the cathode 1 1 , field 
radiation at low voltage is enabled, 
and secondary electrons are detected 
by a detector 22 and a defect is 
displayed to a pattern generator 3 1 . 
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^cD^^r>T^UTt*'5o CCDJi^lc, ^<l5SffiiBrr^^ 
-5 IC (i\ :S^-dtJ{£«tffi!J^Sffffi(WlCjBiaL/il^J:^ 
ic 21 $ n ?(I ar/ 26 ^ c^ , (O ^-^ if - '-^ ^ ^ 

-5 (C ti , 7a ^- ^ » K ^ ^ il r ^ <t ^ IC K S 5 

/c :a zKi 27 ^- HI I ^ i o U /c*^ r, T , ^-f - > 33J cO fit 

f=> (c jf-r L T u , ^ -y A <t B ^ ^ ^ ;t -5 c it IC 

J; o T 2i- Tj'- -k*S 29 (C Tft *9 n 4 2 -p co ^ S » ^ ifc 
«:r^»C<t(Cj:-,T. XS5Si?rC0fil^ir«^Tfi£T* 



5 . /i ±5 , C CD K , 100 eV t 800 eV CD St PI 32 O A 
fij i ^- /I. 4^ - CD S IC i r> T 2i S 29 CO la lE IC t3 
n'&fifcco(^^Ai54'i-''C< 5« LfcA<oT. PJ — 

^-Citnti -C ^ -5 J: 9 IC^^fiOiE5s25«'ffli.>, 
^n-t-n^^ -^f^CtD^lEaa26iiJ:C^27<OfJ0 
gix.lC'^*7-ti-T^D«ix.ao X <0*J: 9 IC -r 4 C t 
ICJ;0. J(i7 0(^). (o)C0fife*at^55 29c0®ffii 

^ ^, IC . ± E © ^ - > 5£ ^ S.3J CO ft 0 IC , « 
X T. >i'4^-C0B;i'^i©'&<i:<£tr^J©'&©*'''-r 

n*>co-'f^ - vt»«j«-Ei£r-5Ktaf^®3i«'0:ia 

EtS^\a31iiJ:CFit^SS30«-;Si.^Tfi^«29 
ic^KStSBTrCDS^^-^r'A'-j ctA'T^io 

^3E^lRcoe5lS7^o-yi^0r^io aiCib'l^T, 
33 II Sfc Si . 34 II r> * - ^ ?a S , 35 II ?a ffii , 
26llTa^tr-J.®«at^#^K"e*5lESK. e<o{ili»- 

esT^ufc^ 1 <o^mm t^^^ o ^ <D a Wi] — 

SB^f^^To JWV»S33IJ, ?f5 1 coSJS£W©«f?SE 



C(DCiJ£-«Str'5<t, E X ry X it ttf^ S 
C LaBo ) 'te S ffi ffl L T S o 

5 at tc ib* c> T , !|A Bt s 33 * ia © 19 tC J: o T tia »V 
L , 1600 i:gfie»C'EE-Po -eUT, 

Ksffi33lClS£E^E0 3trJ-r-5<!:, h^S34 
t 7 J - K 12 Ca ^ ^ © J: ^ /a* o - ^< — E 



15135559-155941 (7) 
-So 4- . c © fft 2 CD 3? Jg (> S (i ^ff s§ L 

S S.fii CD 658 r D V ^ 0 "t* ^> 5 • Bicfci^r, ii 

li « ^ S: JJt » S , 37 tJ S$ 1 T y - K , 38 ti 55 2 T 
y - K . 39 Ii 31 3 T y - K , 40 , 4K 42 , 36 II 

To ^£*i. ^^ifiWll, tt S i U T tti :^ (4 <3 10> 
* 0 , 35 1 T y - K 37 t © ra IC ^ ffi 40 IC J: T EO 

-II, («iS4icD?iffi)TSi6t>n^o r'i*5S> 

35 «*J « > ^1 T y - K 37 , 2g 2 T y" - K 38 is 
J;U^B3Ty - K39<Dia^'&*:>-^T, ?S^t*--'- 



<5 5 o fc . £Et 32 Ii ^ i& 3t a t U , «J flb « « *9 
(C (1 7a zKi 36 tC J: T fi is S liC ^ -5 » <fe CD «5 

fiE J: 01 fit Ii 55 6 ^ cD 1^ 1 <r> '^Mm h n ^ fl<0 
T ]K (i T -5 . 

±i , * CD 0 lE.CD SSi qfl J: a H ifi W IC t> 
r , ?,t tS J <!: L T Ii Si iii „T, ffi , i2 AH 2 it U T 
ti SiOj , $fcJ£iaSKi2±(i:iHli:UTJI?/i£$n4^ 
K S /; 11 iti ?9 3 <!: U T Ii Poly - Si ffl l ^ T K C/! b 
/c , m O !fe © (D 1ft T t >K 5S fig O 51 Ii S 0 

( 'yj .© xfi iii 3 

ic ^ nii , ^ K t li 4^ i9 S « ± O 

T «5 flit $ n IT- S CD B 4* CD a i Ii ^ i9 ^ 1^ 
o K IC o T , !/£ -^'-K; jS£ r * C t A< T' $ ^ 

^ ^. o i . <i£ ;:ti II e « fl^j m Jtt J: 0 tte 2 U T 

t *D ^ X.: ire ly) (i -7- t* - ^ ^- hi x x- 1^: 

if. ^ ?7 ''i 9 O X- , Bte 5-^ if- 1^9 «: St ?^ IC U X t Itt 
m lU^ X tfe iffi T ^ C i in X ^ i U ir* o X , Si i£ 



-t:v^CD^4'X<^t3£r'^-$5K-T-«><SE2E«'?7^i -5 

Hir5C<t**'5TfrEx*-&o 3^ic, 3^5En;iliTE^ 
t- - i *D sa 5t :K -y h g ic -r * 0-1 A'm S K 

<D J: 9 (C , 5iE Bfl CD ad IE tl 5Efl X- 5 o 

4. S) Bu CD fSj' m 

miS(-f)litSiS1"'^^fct*^^»finia. 35 113 

(o), ii?£e3iECDCfe^^i2®aBsia, »2Hii 

Si02 MSa^K'^CDAfita-y-t'-^i * ^i-*- - ts-?-*- 

cDS:iteASi$ icDKj^* -r 7 7 , 3 K Ii 
7^:f.t--ii */ix4f-<t~ej!:?a^aic*iiy»^icDKi 

^s^^T^7 7. m40(-< )— ('-to , m 5 ta li^ye 

(yjcDi^s^jfts^riffiriinSsyia, sseia, ^sa 

S^gEtl-E-n-e-'Mi^clBa^jiDj^l, 312, ^;30SE» 
J6^CDS^t'-^^2£S5iacDiaBS7-o-y?g|. 35 

7-7 i^'ffg^SsCD^iElC^uaJSn.'- Ct.lEl CD H 
2feS^(«!CDJg4^«::^ U/^^J5X«. 4o. 
2 ■ • »a JK 
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9 • " fin Q/J tt s 

13 ■•• ta St « liJ »^ ^' ( HZ 9J s ) 

15 ... ffi (f.j 3 ^ yw ( ffl (S) 4^ S ) 

26. 27 , 41 , 42" -^aaS < S£ 4^ © ) 

29 ijx S ( i£t f"- S) 



1^RnBS59-in5941 (8) 
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ISaej 59 -15594 1 (10) 
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